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(57) Abstract: The invention relates to a floating 
lowering and lifting device (1) comprising a floating 
structure (2) and a lifting unit (3) lowerable from the 
floating structure (2) towards the sea bed, the lifting 
unit (3) having a chamber (5) with at least one gas-inlet 
opening (9) in its wall (27) and an equalisation 
opening (23, 25) in its wall (27), a gas supply means 
(13) being connected to the gas inlet opening (9), the 
device comprising a control means (15) connected 
to the gas supply means (13) for controlling a gas 
supply rate to the chamber (5), wherein the chamber 
(5) comprises a releasable coupling member (7) for 
releasably attaching to a load (8). 
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floating lowering and ttfting device 


The inventLon relates to a floating loweEing and lifting device compiismg a 
floating structore and a lifting unit lowerable from the floadng stnactuie towards the sea 
5 bed. 

It is known to lower large wdght loads (templates for example) onto the seabed 
with cables Scorn a jEloating barge. A problem with prior art systems "w^cili use a 
tensioned comiection between the w^^t and the iloatiag vessel> lilce a cable, to take 
the weight, is that due to the movements of the floating vessel sa^ tensiosus will be 
LO intiodnced in the cable. 

As very long cables and very large wei^ts are used, these snap tensions can 
break: the cable (this problem is solved by the constiuction according to US Patent No. 
5190107, a heave compensating support system for positioisix^ig a sub sea work 
package), la very deep waters and with very large wd^ts, the diameter and the weight 
15 of the cables are becoming to big to handle: for example the weight of a 6 iiwdi cable of 
1000 m is about 100 tons axxd the diameter of the cable will be to big to handle. 

It is possible to use devices to low«r packages onto, the seabed with the help of 
pressurized closed buoyancy cans. The cans must be so constructed to withstand the 
water pressure at seabed level; every 10 m water depth will add 1 bar. Such a system is 
20 shown in the above US Patent No- 5190107. 

Very deep waters have relative hi^ pressures at seabed level. This, combined 
with the relatively large weigjxt to be transported naalces the use of dosed buoyant cans 
or modules veiy e(xpensive due to the size of such a buoyancy module and fhe 
constroction needed to avoid collapsing of the buoyancy module. 
15 It is there&re an object of the present invention to provide a lowering and lifting 

device for lifting our lowering relatively heavy wei^ts in deep water. 

It is a further object of the preset invention to provide a lowering and lifting 
device which can be raised and lowered in a controlled manner using a siniple and 
rehable control system. 

JO Thereto^ the lowering and lifting device according to present invention 

comprises a chamber with at least one gas inlet opening in its wall and an equalisation 
opening in its wall, a gas supply means being connected to the gas inlet opening, the 
device comprismg a control means connected to the gas supply means for controlling a 
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gas si^Iy rate to Ihe chaxxiber, "wtierein flie chamber conapiises a rdeasable coi^ling 
memb^fbrreleasably attachixigto a load. 

The device according to the pceseot uxventiaiL caa be used far lowering to the 
seabed of heavy loads (500 tons or more) ixi relative deep water (for example lOOQm). 
5 The liftiug uxiit can be co]3]ocected to and discoimected £co]ii the load and ioclndes a 
large, "soft volume** stiuctuxe which has an opening to the environment in Iho lower 
part and which can be fiUed with a gas above its opeoingto addbnoyahcy. Dae to the 
&ct that the chamber if the hfting unit is not a closed pres siire module, the construction 
can be relative ahnple and can be constructed at low costs as there will be no pressure 
10 differences between the inside and the outside of the module. The gas (air) inside the 
open chamb^ will compensate the wei^t of the chamber and the weight of the load to 
he transported to or from the seabed, at any position during the lowering and raising, 
AddiiKg gas will ensure a controlled lowering /deployment of the oombinatian of the 
device and the connected package^, for example creating an uplift of 490-500 tons at a 
L5 load of 500 tons. During the way down, gas (sudti as for instance air or Nitrogen) needs 
to be added into the chanaber as the gas trapped in it the wiU be reduced in volume due 
to the increase of the external water pressure. The combination of lifting device and 
load giTilra due to file resultant small negative buoyancy of the combinatian, whidi can 
be contxolled, fix>m tfie floatmg bairge by a vent system on the module. Afior depositing 
10 the load on tbe seabed, gas is removed from the chamber via a gas release me ch anis m 
to TTi^m^a^^ neutral buoyancy on a small positive buoyancy after disconnecting of the 
load sfoch that the lifting unit can be retrieved at the water smSaoe. 

The control means connected to the gas supply means can con^tise for instance 
an electrically or mechanically controlled valve in a gas Siipply duct to the chamber, or 
25 aremote control valve on tbe ohamberiK^ch is actuated by means of asonar syston or 
radio transmitter or any equivalent means such as jSbre optics or any other signal 
earners* 

During operation, the gas inlet opening is during use situated higher along a 
longitudinal height of the lifting unit than the equalisation opening. Gas introduced uxto 
30 the chamber will accumulate at the top whereas pressure equalisation with flae 
surroxmdings takes place throng the lower equalisation opening. 

The gas supply means may, according to one embodiment, be placed on the 
floating structure, a fluid supply duct connecting the gas stqyply means to the chamber. 
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The fluid sxipply duct may be a flexible duct oaai be oomaected to a contaiaer with 
coD9pressed gas or a compressor supplying gas to the chamber with an ov^ pressure. 
The caatzol means may coniprise a valve conrificted to the supply duct» ^^rhioh can be 
actuated firom on board the floatang stmctore or niay be fanned of a power control 

5 opeiativ^y associated with tiie cozx^nessor to regulate the compressor output, or 
coypbitialions thereol 

In another alternative embodiment, the gas supply means comprise a contamer 
which is cozinected to the chamber via a controllable valve, Ihe container coxiqnismg 
oooDopiessed gas and being lowerable with the diamber, the control means beiug 

.0 connected to the valve for controllxng the gas siqiply to the chamber. The control means 
may comprise a cable connected to a supply setting unit on board of the vessel on one 
side and connected to the valve which is lowered witiki the chamber on the other side. 
The cable may compiise electrical, optical or other means of sigaal transmission. 
Alternatively, an acoustic recetvex may be comprised on the valve b^ng lowered with 

15 the chamber whereas a transmitter is placed on board of the vessel. Again^ a radio 
transmitter may be comprised on board of the vessel whereas the receiver is connected 
to the valve of the container connected to Hxe chamber &>r opening or closing said 
valve. 

Even though the chamber has a controlled buoyancy during raiaxig and/or 
ZO lowering of the load, the lifisng unit may be connected to the vessel via a guide cable 
for assisting in station keeping of the liftmg unit and for preventing drift or positional 
change with respect to the vessel and for retrieval of the lifiing unit on board of the 
vesseL 

For positional adjnstmentp the chamb^ may be provided with one or more 
25 thrusters powered via the control line. For heave conipensation an tensional 
equalisation in the guide cable and/or control line, the guide line or control Uxie maybe 
connected to an arm on the floating stmctuie, the aim comprising a shecve and a 
counter wei^t attached to the sheeve via an aim^ the sbeeve being suspended &om said 
ami. This way a heave compensating adjustment is achieved. For controlled raising or 
30 lowering a gas release mechanism is connected to a control means adapted to be 
opened upon detaching the releasable coupling member from the load. In this way, the 
buoyancy of the unit can be reduced prior to detaching of the load and the lifting unit 
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will not be accelerated upwards by its reduced mass, but caix be raised to the aurfece an 
a controlled maimer. 

Some embodiments of a floating lowering and lifting deivice according to ibe 
present invention, will, by way of exaxxiple) be explained in detail wifb reference to the 
S accompaaying drawings. Tn the drawings: 

Fig. 1 shows a schiematic view of flie fiist embodiment which the chamber of the 
lifting device is supplied with gas fircmfl ^ 

Fig. 2 is an embodiment in which the chamber of the liflang device is provided 
with a compressed gas source connected to the chamber 
.0 Fig. 3 is an embodiment which a closed volume filled with foam or gas is 

ooiaaprised in the device; and 

Fig. 4 is an embodiment composing a heave and toll compensaling mechanism. 
Fig 1 shows a floating lowering and liftmg device 1 comprising a vessel or barge 
2 and a lifling unit 3. Lifting unit 3 comprises a chamber 5 provided with a releasable 
15 coupling member 7 carrying a load 8 that is to be raised from or lowered to the seabed. 
The chamber 5 comprises gas inlet opening 9 which is connected to a gas supply hose 
11. The air hose 11 may be wotmd on an air hose reel 12 and may be attached to gas 
supply means 13 which may formed of a compressor or which may be a storage tarfcer 
comprising gas or compressed gas. A control valve 15 may be included in tide air hose 
20 11 for increasing or decreasing the gas supply rate from die tank of compressed air 13. 
The chamber 5 coznprises fbrthemiore a tbroster 17 far positioning of Ihe chamber and 
a cdXtxoUable gas release valve 21, which may comprise a sonar detector 22 for 
communicating with sonar transmitter 23 for opening or closing of the valve 21. Sonar 
tcansnutter 23 may be operated fix>m the vessel 2. Potthenmore, die chamber 5 
25 Qoaspmes equalisadon openings 23» 25 in the lower wall 27 of the chamber 5 for 
equalising die pressure inside the diamber 5 with the ambient pressure* By controlling 
the valve 15^ the gas aiqiply rate to the chamber 5 is adjusted such as to lower the load 
8 in a controlled maimer at die same time the air hose is wonnd from the reel 12 for 
positional purposes and for retrieval of the chamber 5 onto the vessel, the chamber 5 is 
30 connected to a guide cable 29 that is connected to a crane 30 on the vessd. 

Fig, 2 shows an embodiment in which tank 32 comprising compressed nitrogen is 
attached to the chamber 5. Compressed nitrogen can be entered into chamber 5 via a 
controllable valve 31 which is connected to electric signal control cable 32, operated 
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j&om onboard of the vess&l 2. A release valve 21 which can be electtically controlled is 
also connected via cable 32 to a control \xx& 33 on board of the vessel 2. Listead of via 
a cable 32, the valves 21, 31 may be operated via a radiographic control or via, sonar or 
even via xeanote operated vehicle (ROV) whicdti lowered togefh^ wifli the diambeir 5 
and which is operated from a coritrDl unit on board of 

hi the embodimfisDt of Fig. 3 the chamber 5 comprises a closed volume 34 with 
permanent buoyancy compxishig air cmt fbamu The amoont of air or foam m the eaiclosed 
space 34 may be just sujBacient fiw: providing aneutral buoyancy of the chamber 5 when 
the load has been d^>osited on the seabed. 

Once the load has been deposited on the seabed, the gas in the chamber 5 that 
was compeasatmg for the weight of the load 8 must be ventilated when the seabed will 
take the wri^ of the load lapon lowering of the load 8 and pressural transtnission of its 
wd^ onto the seabed, the release valve 21 (see Fig. 2) is operated to gradually release 
gas fcom the chamber 5 to prevent flie chamber 5 fiom locketing up to sea leveL During 
the upwards trajectory gas is released via gas release valve 21 in a controlled manner 
for a contralled lift. Upon lowering of the chamber 5, gas is introduced into the 
chamber 5 in a controlled manner via valve 15 or 31 to compensate for tfa^ volume 
reduction of llie gas by increased compression with mcreasing water depth. For this 
purpose the valve 15 and/or the compressor 16 on board of the vessel 2 may be 
operated in a way which is controlled by the water depUi of the charobcr 5, 

Tho air hose 11 can be a reladvely small diameter flexible tube. The guide cable 
29 of the floating barge 2 can be of relatively small dimensions as it docs not need to 
take the vralj^t of the whole chamber 5 and the load 8 » as the combmed chamber 5 and 
load 8 are maintained generaQy at n^itral buoyancy. The function of the guide cable 21 
is to guide or to keep flie track of the device 3 and the load 8 and to take a limited 
amount of weight (for example the cable is able to take 10 tons at a combined wagjtf of 
load 8 and chamber 5 of ftir instance 500 tons), TogeOxer whh the air hose 11 an 
umbilical may be connected to the chamber 5 for operating thrustrar 17 and/or fer 
controlling the air release valve 21 in Fig. 1. 

In the compressor 16 in Fig. 3, a power control 14 is present for relating the an 
st^ply to chamber 5 hx dependmce of die water depth. 

Finally in Rg, 4, it is shown fliat the guide cable 29 is connected to a sheeve 42 at 
tlie Old of an aim 43. At ttie second end of the aim 43 a counter wei^ 44 is provided. 
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The aiin43 is near its ndc^oint connected to a cable 45 attached to crane 30« The guide 
cable 29 is wound on a winch 41. By the azzn 43, a heave/toU coBxpensating device is 
provided which prevents largo teiasloned loading in the goide cable 29 i^on heave- 
inddced motions and roll of the vessel 2. 
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1. Floating loweiiiig and lifting device coniprismg a floating structure and a lifeng 
unit lowerable fiom the floating stnicture towards the sea bed, the lifting unit having a 

5 chamber with a least ans gas-inlet opening in its wall and an equatisation opening in its 
wall, a gas supply means being connected to the gas inlet opening, the device 
compxising a coDm>l means connected to flte gas supply means for controlling a gas 
siqyply rate to the cbaniber, whereiQ the chamber conqnises a releasable coupling 
member for releosably attaching to a load. 

.0 

2. Floating lowering and lifting device according to cliam 1, the gas inlet opening 
^iirtng uso being situated higher tip along a longitudinal hei^ of the lifting unit than 
the equalisation openixxg- 

15 3- Floating lowering and hftiog device according to claim 1 or 2, wherein the gas 
supply means are placed on the floating structure, a fluid simply duct connectuig tiie 
gas supply means to the chamber. 

4. Floating lowaing and lifting device according to claim 3, wherein the gas supply 
20 means comprises a contaiaer with a compressed gas^, the control means comprising a 

valve connected to the fluid supply duct, or a compressor, the control means 
comprising a power contzol operatively associated with the conqpressor. 

5. Floatmg lifting device according to claim 1 or 2, wherein Ihe gas supply means 
25 comprise a container connected to the chamber via a contxoUable valve, the container 

comprising a concQjiessed gas and being lowerable with the chamber, the control means 
being connected to the valve for controlling ihe gas supply to the chamber. 

6. Floating lifting device according to any of the preceding olaixns> wherein the 
30 chamber is suspended fiom the floating structnre via a guide cable. 

7. FloatiEig lifting device according to any of the prececEng clai£os> the chamber 
comprising at least one thnister powered via the control line. 
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8. Floating lifting device according to aay of the preceding claims, wherem the 
chamber compiises a closed compaxtmeiit. 

9. Floatmg lifting de^vice according to any of the pieceding claims, wherein the 
5 guide cable or control line is connected to an ann on the floating structare, the am 

ccanprising a sheave, and a cotutera^ei^ attached to tiie sheave via an aim, the sheave 
being suspended fiom the arm. 

10. Floating lowering and lifting device according to any of the poreceding claims, 
.0 having a gas release mechanism connected to a control means vrtrich is ad^ted to open 

the gas release Tnf ?o h? ffi^'gTy» after pladng the load on the seabed, prior to detaching the 
releasable coupling member. 

11. Meftiod of raising and lowering an object from tibie seabed comprising the steps 
15 o£ 

attaching a load to the lifting unit according to any of ftie preceding claims; 

adding or releasing a gas into or from the chamber in dependence of the water 
d^th while maintaining an open connection of the chambear with the sea via title 
equalisation opexnng. 

20 

12. Method according to claim 1 1, wherein upon depositing the load onto the seabed 
gas is released from the chamber to maintain a substantially predetermined buoyancy 
whm the weight of the load is transferred from the lifting uxxit to the seabed 


25 
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